Equilibrium Questions

Cons:der the following chemical reaction:
H (g) +1:(g) = 2HI(g)

At equilibrium in a particular experiment, the concentrations of Hy, I, and HI were 0.15 M, 0.033 M, and
0.55 M, respectively.

i) Write the expression for the equilibrium constant.

ii) What is value ofthe equilibrium constant?

1_@_ Luw i
w (0 o i) iy

The valae of K for the equilibrium
Hz (g) + L2 (8) = 2HI(g)

is 794 at 25 °C. What is the value of Keq for the equilibrium below?

YiH, (g) + %L (g) = HI(g)

A reaction vessel is charged with hydrogen iodide, which partially decomposes to molecular hydrogen
and iodine:
2HI (g) == Ha(g) + I2(g)

When the system comes to equilibrium at 425 °C, Py; = 0.708 atm, and Py = Pp» = 0.0960 atm.. What is
the value of K,?
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Acetic acid is a weak acid that dissociates into the acetate ion and a proton in aqueous solution:
HC2H;302 (aq) == C3H302- (aq) + H¥ (aq)

At equilibrium at 25 °C a 0.100 M solution of acetic acid has the following concentrations:
[HC,H;0,]=0.0990 M, [C,H;0,-] =133 x 10 M and [H"]=1.33 x 10® M. The equilibrium
constant, Keg, for the ionization of acetic acid at 25 °C is
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Dinitrogen tetraoxide partially decomposes according to the following equilibrium:
N,O4 (g) == 2NO; (g)

A 1.00-L flask is charged with 0.400 mol of N264 . At equilibrium at 373 K, 0.0055 mol 01"'1’\1204
remains. What is the K¢, for this reaction?
Mi0 = ZnN02

g 1 0.Yosm © K - [NC*JZ . (0. 725“1!“)z _W[

(-0- 3995 FO. 78 M o [sz3~1] 0,005+ (A

" E 0-0055m O F8im

At 22 °C, Kp =0.070 for the equilibrium:
NHsHS (s) == NH; () + H2S (g)

A sample of solid NH4HS is placed in a closed vessel and allowed to equilibrate. Calculate the
equilibrium partial pressure (atm) of ammonia, assuming that some solid NH4HS remains.
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The equilibrium constant (Kp) for the interconversion of PCls and PCI; is 0.0121:

PCls (2) = PCls(g) + Ch(g)

A vessel is charged with PCl;, giving an initial pressure of 0.123 atm. At equilibrium, the partial pressure

of PCI; is atm. 4.1 et
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For the reaction below, K, =0.0198 at 721 K. X=0.03 50“’“’\ [

2HI (g) = Hy(g) + L (g)

In a particular experiment, the partial pressures of H, and 1, at equilibrium are 0.710 and 0.888 atm,
respectively. The partial pressure of HI is atm.
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More Complex Equilibrium Problems

A 1.00 L flask is filled with 1.000 mol of H, and 2.000 mol of I, at 448°C. The value ofthe equlllbnum constant K.
for the reaction 01 i

Hig) + D)= 2HI®) K- 7y S0

at 448°C is 50.5. What are the equilibrium concentrations of H,, I, and HI in moles perliter.
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At 2000°C the equilibrium constant for the reaction . - 2
- [N }(O f = 2.Yx /03
INO(R) == Ni(g) + Oxg) Wy—=5 =

{52 is K. =2.4x10". If the initial concentration of NO is 0.200 M, what are the equ:lll?_{'LL_[rpf co:ggx? ations of NO, N, and
vkl gy 4G (0”) S2.9x0°
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For the equilibrium
N f
_— Bry(2) Chi@) == 2BrCllg) ¢, - o)
at 400K, Kc = 7.0. 1f350 mol of Br; and 0.30 mol of Cl, are introduced into a 1.0 L container at 400K, what will be
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Consider the reaction _ o : ki i (C, Zﬂ(-s‘u. Z-J
CaSC@s) == Ca'(aq) + SOs7(aq) )(\,P‘ * ?

i‘,—'-{'} At 25.0°C the equilibrium constant is K. =2.4x107 for this reaction: If excess calcium sulfate is mixed with water at
25.0°C to produce a saturated solution, what are the equilibrium concentrations of each ion? If the resulting solution
has a volume of 3.0L, what is the minimum mass of calcium sulfate needed to achieve equilibrium?
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Multiple Concept Problem

At temperatures near 800°C, steam passed over hot coke (a form of carbon obtained from coal) reacts to form CO and
Hz:
C(s) + H0(g == CO + Hlg

The mixture of gases that results is an important industrial fuel called water gas.

(a) At 800°C the equilibrium constant for the reaction is K, = 14.1. What are the equilibrium partial pressures of H,O,
CO, and H; in the equilibrium mixture at this temperature if we start with solid carbon and 0.100 mol of H,O ina 1.00
L vessel?

(b) What is the minimum amount of carbon required to achieve equilibrium under these conditions?

(c) What is the total pressure in the vessel at equilibrium?

(d) At 25°C the value of K, for this reaction is 1.7x10*". Is the reaction endothermic or exothermic?

(e) To produce the maximum amount of CO and H, at equilibrium, should the pressure of the system be increased or
decreased?
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